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S U M M A R Y
Optic neuritis (ON) is a rare association of Q fever. We report the ﬁrst case of ON associated with Q fever
in Australia and review all previously reported cases in themedical literature. The impact of therapywith
antibiotics and steroids on outcome is discussed. Q fever should be considered in the differential
diagnosis of patients presenting with apparent acute idiopathic ON.
 2010 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
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journa l homepage: www.e lsev ier .com/ locate / i j id1. Introduction
Optic neuritis (ON) is usually idiopathic, but it is well reported
to occur in association with a number of infective conditions. We
report a very unusual case of unilateral ON associated with
serologically-conﬁrmed Q fever and review the relevant literature.
2. Case report
A 39-year-old man was admitted to hospital with a 5-day
history of progressively worsening visual blurring of the right eye,
associated with pain on eye movement. He had ceased working at
an abattoir 3 months earlier.
Four weeks previously he had been admitted to another
hospital for an acute illness characterized by 1 week of high fevers,
vomiting, diarrhea, headache, photophobia, and body aches. At
that stage, an elevated C-reactive protein, mild abnormalities of
liver function tests, and a mild thrombocytopenia were noted. A
chest X-ray showed increased perihilar markings with no
consolidation. Therapy comprised intravenous rehydration and
oral doxycycline 100 mg twice daily for 7 days. No deﬁnite
diagnosis was made before discharge. His symptoms resolved
within 4 days of presentation apart from a low-grade right-sided
headache, which persisted until the onset of the visual symptoms.* Corresponding author. Tel.: +61 2 62442105; fax: +61 2 62444646.
E-mail address: chong.ong.work@gmail.com (C. Ong).
1201-9712/$36.00 – see front matter  2010 Published by Elsevier Ltd on behalf of In
doi:10.1016/j.ijid.2009.11.010His previous work at the abattoir had resulted in routine
exposure to aborted fetuses, placentas, blood, urine, and plasma of
dairy cattle. He had not been vaccinated against Q fever. His past
medical history was otherwise unremarkable.
On examination, visual acuity of the right eye was 6/60. Visual
ﬁeld loss was present in all quadrants except the inferior nasal
quadrant. There was a relative afferent pupillary defect (RAPD).
The optic disc margins were blurred. Eye movements were painful
in all directions, but there was no ophthalmoplegia. The left eye
and the rest of the neurological and general examination were
normal. In particular, there was no fever, rash, or meningism.
Full blood count, electrolytes, liver function tests, and C-
reactive protein were unremarkable. His erythrocyte sedimenta-
tion rate was 27 mm/h. A chest X-ray and non-contrast computed
tomography scan of the brain were normal. Magnetic resonance
scans of the brainwere regarded as normal. Multiplanar imaging of
the orbits showed a signiﬁcantly enlarged right optic nerve, with
diffuse increase in signal on T2-weighted imaging (Figure 1). There
was signiﬁcant enhancement of the nerve following gadolinium
administration, consistent with ON.
An initial diagnosis of probable idiopathic right ON was made,
but he was investigated for other possible causes. Because of his
pain, intravenous methylprednisolone 1 g daily for 3 days was
commenced. Serological tests obtained from his previous admis-
sion revealed a Q fever phase 2 total antibody titer by indirect
immunoﬂuorescence (IF) of 10, which had been considered
equivocal. Serological tests obtained from the present admission,
performed at a different laboratory, revealed Q fever phase 2 totalternational Society for Infectious Diseases.
Figure 1. T2-weighted coronal magnetic resonance scan of orbits. The right optic
nerve is enlarged (white arrow) and shows diffuse signal increase, consistent with
optic neuritis.
C. Ong et al. / International Journal of Infectious Diseases 14S (2010) e269–e273e270antibody titer by complement ﬁxation (CF) of 128, phase 1 total
antibody titer by CF of<4, phase 2 IgM positive and IgG positive by
IF, and phase 1 IgM and IgG negative by IF. Serology for brucellosis
and leptospirosis were negative on two occasions 4 weeks apart.
Syphilis serology was negative. Antinuclear antibodies, anti-
extractable nuclear antigen antibodies, and anti-neutrophil cyto-
plasmic antibodies were not detected. Serum angiotensin-con-
verting enzyme levels were normal.
A ﬁnal presumptive diagnosis of ON associatedwithQ feverwas
made prior to discharge. The patient was commenced on 14 days of
oral doxycycline 100 mg twice daily, as it was felt that his previous
course of antibiotics was inadequate. At the time of discharge,
there was marked improvement in vision in all affected quadrants.
Subsequent serology obtained 1 month later revealed a Q fever
phase 2 total antibody titer by CF of 1024 and a phase 1 total
antibody titer by CF of 64. Q fever IgM was positive by
microimmunoﬂuorescence. At follow-up 2months after discharge,
visual acuity had improved to 6/7.5. The right eye still had color
desaturation and an RAPD. The patient was subsequently lost to
follow-up.
Retrospective parallel testing of serum specimens obtained
during his ﬁrst admission (‘previous’ admission) with a febrile
illness and during his second admission (‘present’ admission) with
acute ON was undertaken at a state reference laboratory. Results
from the ‘previous’ admission revealed a Q fever phase 2 total
antibody titer by IF of 80, which had been considered equivocal. Q
fever phase 2 IgM was negative by enzyme immunoassay (EIA).
Results from the ‘present’ admission revealed a Q fever phase 2
total antibody titer by IF of >1280, which was strongly positive. Q
fever phase 2 IgM was positive by EIA. Thus, the two specimens
demonstrated evidence of seroconversion, thereby further con-
ﬁrming the diagnosis of acute Q fever.
3. Discussion
Q fever is a worldwide zoonosis caused by Coxiella burnetii, a
strict intracellular bacterium previously thought to belong to theRickettsiae. Human infection results mainly from infected aerosols
generated by farm animals when they give birth or abort, as high
bacterial concentrations are found in the placenta of mammals. C.
burnetii is also shed in animal milk, urine, and feces. A wide range
of animals can be infected and serve as potential reservoirs,
including cows, goats, sheep, swine, dogs, cats, non-human
primates, wild rodents, birds, ﬁsh, reptiles, amphibians, and ticks.1
The disease has a broad range of manifestations. It can be classiﬁed
into acute and chronic forms. Acute Q fever often presents either as
a self-limiting ﬂu-like illness, hepatitis, or pneumonia. Chronic Q
fever is generally associated with endocarditis, osteomyelitis,
infected vascular aneurysms, or infected intravascular prosthe-
ses.1,2
The reported prevalence of neurological involvement during
acute Q fever infection ranges from 1% to 22% of cases.3–5 Aseptic
meningitis, encephalitis, encephalomyelitis, peripheral neuropa-
thy, Guillain–Barre´ syndrome, Miller–Fisher syndrome, and
mononeuritis multiplex have all been described.4,6 It is thought
that nervous system involvement results from hematogenous
spread following microbial acquisition by inhalation.3 However,
the mechanism in the case of optic neuritis may be an
autoimmune, post-infectious phenomenon (see below).
To our knowledge, there have been only seven other reported
cases of ON associatedwithQ fever (Table 1).7–13 Of these, only two
have been published in the English language literature (cases 6 and
7). Our patient is the ﬁrst case reported in Australia. The patients
have ranged from 25 to 59 years in age and many have come from
professions considered to be at risk of Q fever exposure. With the
exception of two patients (case 2 and our case), all have had
bilateral eye abnormalities on examination, although some have
had asymmetric involvement or onset. Other nervous system
involvement has been present only in some cases.
The issue of causality in this case needs further comment. Had Q
fever not been diagnosed, the patient would have been given a
diagnosis of acute idiopathic ON. The incidence of ON ranges from 1
to 5 per 100 000 per year,14 so it is theoretically possible that the ON
andQ feverwerea chanceassociation, althoughthis is less likely.The
ONoccurred at anappropriate time interval after theonset ofQ fever
(which had been inadequately treated), and this suggests a possible
causative association. Such a temporal association is the reasonwhy
the previous cases reported in the literature are presumed to be
associated with Q fever. In our patient, the new onset of visual
symptoms occurred about 25 days following the onset of his febrile
illness, after he had essentially recovered. Serological testing
conﬁrmed that the recent illness was acute Q fever. From the
literature, the onset of visual disturbance related toQ fever infection
is quitevariable, ranging from2days to severalweeks after theonset
of systemic illness.Most of the cases ofONdevelopedeither after the
patient had fully recovered from their acute systemic febrile illness
or while theywere clearly in the recovery phase. Only two occurred
relatively early in the acute phase of the systemic febrile illness
(cases 2 and 7). The factors that determine time of onset are not
known. There is no consistent association between prior antibiotic
treatment and time to onset of ON.
The exact pathological mechanism of optic nerve involvement
is unclear. One of the difﬁculties is establishing whether the ON is
purely an immune phenomenon in response to Q fever infection or
whether there is ongoing infection within the nervous system. It
has been suggested that chronic Q fever may cause focal central
nervous system neurologic complications by bacterium-contain-
ing emboli from endocarditis, whereas acute Q fever may do so by
immunologic mechanisms.6 Our patient was not febrile or
systemically unwell at the time of onset of visual loss. His vision
improved with steroid therapy prior to institution of antibiotics.
This would all be consistent with an immunological process rather
than ongoing infection as the underlying mechanism.
Table 1
Clinical features of reported cases of optic neuritis associated with Q fever
Case No.
[Ref.]
Age (years)/sex/
occupation/
location/year
Visual
symptom onset
Eye affected Nervous
system
involved
Clinical features Serology Treatment Outcome Comment
1 7 25/F/nurse/
Germany/1949
Day 40
(systemic illness
recovery phase)
BE Yes Severe febrile (41 8C) encephalopathic
illness followed by multi-organ
involvement. On recovery 40 days later,
complained of visual impairment BE.
Examination revealed ‘bilateral optic
neuritis’ (nil else speciﬁed)
Day 25: CFT 1/100 Not speciﬁed 3 months
later: optic
disc swelling
still present BE
Very little neuro-
ophthalmological
detail, and patient
very sick with
multi-organ
involvement. No
documented
change in serology
2 8 41/M/soldier/
Switzerland/1955
Day 2
(systemic illness
acute phase)
RE Yes Fever (39 8C) 5 days after returning from
military training camp; settled after 5
days, but prolonged convalescence
thereafter. Reduced vision RE 1 day
after fever started with retro-ocular
pain, worse on eye movement, and
photophobia. VAR: PLO; VAL: ‘good’; RE
central scotoma; RE swollen disc with
peripapillary hemorrhages
CFT 1/320 (at least 5
days after illness onset;
not further speciﬁed)
Not speciﬁed 3 weeks later:
VAR counting
ﬁngers at
60 cm, with no
color vision;
disc swelling
resolved,
temporal disc
pallor
No documented
change in serology.
Q fever presumed to
be the cause as no
other cause found
3 9 25/F/(no details)/
France/1958
A few weeks later
(systemic illness
recovery phase)
LE then RE ? Flu-like illness. A few weeks later
presented with reduction in vision LE
(6/15) with LE disc swelling;
subsequent involvement of RE (nil else
speciﬁed)
Micro-agglutination
titer 1/20 (timing not
available)
Chloramphenicol,
oxytetracycline and
corticosteroids
7 months
later: 6/60 BE
with bilateral
optic atrophy
(Original thesis
reported in cases 4
and 5.) No
documented
change in serology
4 10 21/M/soldier/
Algeria/1959
Uncertain
(noted at
driving medical
examination)
RE then LE No 24 h febrile episode (41 8C). Subsequent
reduction of vision RE to <6/60 (not
very symptomatic – noted during
routine assessment for driving license).
Assessed 1 month later: RE disc pale
with normal visual ﬁeld. 2 months later,
reduction in vision LE to 6/18. At this
point RE central scotoma evident. VAL
deteriorated to 6/60 over the next week.
Blood tests and cisternography
unremarkable
Micro-agglutination
titer 1/20 at 4 months
into the illness,
eventually negative at
7 months
Initially penicillin
and streptomycin;
chloramphenicol
(2 g/day) for 15 days
started after serology
result; further course
of chloramphenicol with
vitamins and steroids
when serology still
positive after a month
4 months
later: 3/60 BE
with bilateral
optic atrophy
Extensive work-up
otherwise negative
5 11 35/M/administrator/
Upper Volta/1959
Over subsequent
months
(systemic illness
recovery phase)
BE Yes Developed fever (39 8C) for a few days.
Over the next few months, headaches,
sleep disturbance, motor and sphincter
disturbance. Associated reduction of
visual acuity (6/12) and color vision in
BE, bilateral central scotomata to color,
and temporal pallor of discs
Initially negative, even
at 5 months, sero-
agglutination titer rose
to 1/80 at 6 months,
falling to 1/40 after
tetracycline, and
eventually negative
again by 7 months
Initially various
antibiotics (including
chloramphenicol)
and corticosteroids.
Subsequently 2.5 g
tetracycline for
12 days
17 months
later: 6/6 BE
with normal
color vision.
Neurology
returned to
normal apart
from mildly
abnormal gait
(Area known to be
endemic for Coxiella
burnetii.) No other
cause found despite
extensive
investigation.
Multiple sclerosis
considered, but case
felt to be atypical.
Response to
tetracycline after
many months of no
response to other
antibiotics. Wife
was also
seropositive (1/40),
returning to zero
after tetracycline
and
chloramphenicol
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C. Ong et al. / International Journal of Infectious Diseases 14S (2010) e269–e273e272The natural history of the condition and the impact of therapy
remain unclear. Of the reported cases, at least ﬁve patients had
evidence of other neurological involvement at some stage of their
illness (cases 1, 2, 5, 6 and 7). Complete resolution of visual deﬁcits
was noted in only two patients (cases 5 and 7). Including our case,
most patients for whom therapy was speciﬁed received both
corticosteroids and antibiotics. There was no consistent visual
outcomerelated toantibiotic therapy, but it is important tonote that
most patients who received tetracycline-based treatment, consid-
ered ﬁrst-line for C. burnetii, did so only after their acute systemic
illness had spontaneously resolved or begun to resolve. Of the two
patients who received tetracycline-based therapy during the acute
phase of the illness prior to systemic recovery, one patient’s vision
had normalized at about 19 days (case 7) and the other had
signiﬁcantly improved at 68 days (our case). However, one patient
had full recovery of vision, albeit at 17 months, despite delayed
administration of tetracycline-based therapy (case 5). With regards
to corticosteroid therapy, no consistent relationship to visual
outcome was observed. Optimal therapy, thus, remains unclear.
It has been argued that most neurological abnormalities
associated with Q fever resolve spontaneously, regardless of
therapy.4 In one series of 49 patients with acute Q fever and
evidence of central nervous system involvement, none of whom
had ON, only seven received appropriate antibiotic therapy with
doxycycline, but all recovered without neurological sequelae.3
Whether or not spontaneous recovery would be the rule for Q
fever-related ON is still unknown. It is possible that the visual
outcome, like the outcome for other neurodeﬁcits, may be
independent of therapy.
In conclusion, we report the ﬁrst Australian case of ON in
associationwith a proven diagnosis of Q fever.While ON appears to
be a rare association of Q fever, it is possible that other cases have
beenmissed if the diagnosis has not been considered. In any event,
Q fever should be considered in cases of isolated unilateral ON if
there is a compatible clinical and exposure history. ON may be
unilateral or bilateral, and may occur with or without other
neurological deﬁcits. It is unclear whether antibiotic treatment of
acute Q fever inﬂuences the risk of developing ON, and the role of
antibiotic and steroid therapy in improving vision in cases of Q
fever-associated ON is also unclear. We suggest it is appropriate to
treat the Q fever itself with appropriate antibiotics, and then to use
steroids for the ON if there are similar indications to those which
apply to acute idiopathic ON.15
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